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Endoscopic Screening for Remnant Gastric Cancer: Points to be

Considered

Jung Ho Park*, Jun Haeng Lee*, Poong-Lyul Rhee*, Jae J. Kim*, Jong Chul Rhee*, Sung KimT, and

Cheol Keun Park’

Departments of *Medicine, fSurgery and fPalhology, Sungkyunkwan University School of Medicine, Seoul, Korea

Background/Aims: It is difficult to detect early gastric
cancer (EGC) during endoscopic surveillance because
the remnant stomach is usually deformed after surgi-
cal resection and the mucosa at the gastric stump
are changed due to bile reflux. In this study, we
aimed to determine the characteristic endoscopic find-
ings of cancer in the remnant stomach. Methods:
Fifty-five remnant gastric cancer (RGC) patients were
classified into three groups according to location and
elapsed time after surgery. Among 32 RGCs that de-
veloped less than 10 years after surgery, 21 lesions
were located close to the anastomosis site (recurrent
cancers), whereas 11 lesions were not (residual can-
cers). Twenty-three cancers developed at least 10
years after surgery (newly developed cancers). The
endoscopic features were compared among these
groups. Results: Most patients (29/32, 91%) with re-
sidual or recurrent cancer developed their tumors
within five years after surgery, and the proportion of
EGC was 43.8% (14/32). However, 91.3% (21/23) of
newly developed cancers were advanced gastric
cancers. When classified according to the Japanese
classification system for EGC, 71% (5/7) of the re-
sidual cancers were of the elevated type, whereas
86% (6/7) of the recurrent cancers were of the de-
pressed type (p=0.00). Conclusions: During the first
5 years after subtotal gastrectomy, endoscopists
should mainly try to find depressed lesions on the
anastomosis site as well as elevated lesions on the
non-anastomosis site. (Gut and Liver 2007;1:22-26)
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INTRODUCTION

The number of patients who undergo endoscopic sur-
veillance after subtotal gastrectomy has recently been in-
creasing, which is due to the improved survival rate in
gastric cancer patients. However, it is difficult to detect
early gastric cancer (EGC) during endoscopic surveillance
because the remnant stomach is usually deformed after
surgical resection, and the mucosal changes at the gastric
stump are severe due to bile reflux.! Therefore, it would
be very helpful if the endoscopic features of EGC that ex-
ist on a specific location of the gastric remnant such as at
the anastomosis site or at a non-anastomosis site, could
be characterized.

The definition of remnant gastric cancer (RGC) has
changed since the first description of gastric cancer after
partial gastrectomy for benign peptic ulcer disease in the
early 1920s.> Recent definition of RGC is any gastric
cancer that develops on the remnant gastric mucosa after
a partial gastrectomy because of gastric cancer or benign
gastric disease. Kaminishi et al have classified RGCs into
three subsets (Table 1)% (i) a newly developed cancer (a
cancer developing more than 10 years after subtotal gas-
trectomy for benign or malignant disease), (ii) a recurrent
cancer (a cancer developing on the anastomosis site less
than 10 years after surgery for gastric malignancy), and
(iii) a residual cancer (a cancer developing less than 10
years after surgery for gastric malignancy except at the
anastomosis site, or less than 10 years after benign gas-
tric surgery). This classification is based on the time in-
terval between subtotal gastrectomy and tumor re-
currence, and also on the location of the tumor re-
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Table 1. Classification of Remnant Gastric Cancer by Kami-
nishi et al.*

Table 2. Clinical Features of Residual, Recurrent and Newly
Developed Cancer of the Remnant Stomach

Classification Definition

Residual cancer A cancer developing less than 10
years after surgery for gastric
malignancy except at the anasto-
mosis site, or less than 10 years
after benign gastric surgery

A cancer developing less than 10
years after surgery for gastric
malignancy on the anastomosis
site

A cancer developing more than 10
years after subtotal gastrectomy
for benign or malignant diseases

Recurrent cancer

Newly developed cancer

currence (at the anastomosis site or non-anastomosis
site) in order to differentiate recurrent and primary
cancers. Therefore, in this study, we aimed to know if
there are characteristic RGC endoscopic findings accord-
ing to the criteria of Kaminishi's classification. In addi-
tion, different clinicopathologic findings between Kami-
nishi's subgroup classifications were also analyzed.

MATERIALS AND METHODS
1. Subjects

For 8 years, 55 patients underwent surgery for RGC in
our institution. The data on the following clinical features
were collected according to the age, gender, time interval
between operations, tumor size, Borrman's type, the
depth of invasion, lymph node metastasis, and the histo-
logical differentiation classified by the Japanese Research
Society for Gastric Cancer (JRSGC) as well as Lauren's
classification. Macroscopic appearances of early gastric
cancers (EGCs) were analyzed by the Japanese classi-
fication system,” and advanced gastric cancers (AGCs)
were categorized according to the Borrman's classifica-
tion.® RGC patients were divided into three groups ac-
cording to Kaminishi's classification; (i) a newly devel-
oped cancer, (ii) a recurrent cancer, or (iii) a residual
cancer (Table 1).* Comparisons were then made on the
clinical characteristics and the endoscopic findings among
these three groups.

2. Statistical analysis

All analyses were performed using SPSS (version
11.5.0, SPSS Inc.). The chi-squared test was used to com-
pare frequencies and one-way ANOVA testing was used
to compare the mean patient ages, the time intervals and
the sizes of the lesions. The level of significance was de-

. Newly
Variable }zﬁs_lcﬁjl R(erfgrzrle;lt developed p-value
(n=23)
Age 63.5+6.7 51.3x11.4 59.5+10.3 <0.01
(yr, mean+SD)
Sex 9/2 13/8 20/3 NS
(male/female)
Interval 27 21 240
(month)* (8-96) (7-96) (120-588)
Previous disease
(benign,/cancer) 0/11 0/21 14/9
Mode of
reconstruction 6/5 8/13 2/21
(B-I/B-In) t

*Time interval between the first operation and the de-
velopment of recurrent cancer.
TB-1, Billroth I, B-II, Billroth II.

fined as p<0.05.
RESULTS

Of 55 RGC patients, 23 patients were diagnosed as
newly developed cancer while 11 of 21 patients were clas-
sified as having residual and recurrent cancers, re-
spectively (Table 2). The mean age of the patients with
residual cancer and newly developed cancer (63.5 and
59.5 years, respectively) was significantly higher than that
of the patients with recurrent cancer (51.3 years) (p
<0.01). However, there was no difference in gender ratio
among three groups. The median time between the first
operation and a newly developed cancer was not different
for those patients with residual and recurrent cancer.
Most of the patients (29/32, 91%) with residual or re-
current cancer developed their tumors within five years
after the surgery.

Gastric cancer was the initial disease in all the patients
with residual and recurrent cancer, whereas 60.8%
(14/23) of patients with newly developed cancer revealed
peptic ulcer diseases as their primary disease. The pro-
portion of EGC was 63.6% (7/11) for the residual cancer
patients and 33.3% (7/21) for the recurrent cancer
patients. However, only 8.7% (2/23) of the newly devel-
oped cancers were diagnosed as EGC. Under the Japanese
classification system for EGC, 71% (5/7) of the residual
cancers were elevated type (Fig. 1), whereas 86% (6/7) of
the recurrent cancers were depressed type (Fig. 2)
(p=0.00). According to the Bormann's classification of ad-
vanced RGC, 66.7% (14/21) of the newly developed can-
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Fig. 1. Endoscopic findings. Early gastric cancer (EGC) is noticed on the greater curvature side of the high body (A) and cardia (B
and C) not close to the anastomosis site (residual cancer). Under the Japanese classification of EGC, 71% (5/7) of residual cancers

are elevated types.

Fig. 2. Early gastric cancer (EGC) on the anastomosis site (recurrent cancer). Contrary to residual cancer, 86% (6/7) of the
recurrent cancers are depressed types according to the Japanese classification of EGC (p=0.00).

Table 3. Endoscopic Features of Residual, Recurrent and
Newly Developed Cancer of the Remnant Stomach

. Newly
Variable iﬁs_lilﬁﬂ R(e:grzrgl t developed p-value
(n=23)
Japanese classification for EGC
I, ITa (elevated type) 5 1 1 0.00
IIb (flat type) 2 0
Ilc, III (depressed type) O 6 1
Borrman classification for AGC
I 2 0 3 0.00
I 0 0 14
I 2 11
v 0 3 1

EGC, early gastric cancer; AGC, advanced gastric cancer.

cers were ulcerative type, whereas 78.6% (11/14) of re-
current cancers were ulceroinfiltrative type (p=0.00)

(Table 3).

DISCUSSION

In this study, RGCs that developed less than 10 years
after surgery, most of the EGCs at the anastomosis site
were depressed type cancers according to the Japanese
classification system. However, elevated type EGCs were
predominant in cancers on the anastomosis site.

These endoscopic characteristics could be partly ex-
plained by the pathologic differences (Table 4). According
to the UICC (International Union Against Cancer) TNM
criteria,” there were statistically significant differences in
the T staging among three groups; residual cancers were
less invasive than the recurrent and newly developed
cancers. Furthermore, based on the JRSGC classification,®
81.8% (9/11) of the residual cancers were differentiated,
whereas 14.3% (3/21) of the recurrent cancers and 30.4%



Park JH, et al: Endoscopic Screening for Remnant Gastric Cancer 25

Table 4. Pathologic Features of Residual, Recurrent and Newly
Developed Cancer of the Remnant Stomach

. Newly
Variable }?fls_lcﬁ?l R(erfgrzr(la; ¢ developed p-value
(n=23)
Size 3.8+2.3 3.8x2.0 5.3+2.6 NS
(cm, mean=SD)
T stage 0.01*
Tl 7 5 1
T2 3 6 9
T3 1 2 7
T4 0 6 6
LN involvement NS
Yes 4 11 14
No 7 10 9
JRSGC classification 0.00
Differentiated 9 3 7
Undifferentiated 2 18 16
Lauren classification 0.007
Intestinal 9 2 7
Diffuse 1 17 14

*TIn two cases of recurrent cancers, total gastrectomy revealed
no residual tumor, although cancers were proven by biopsy.
One case of a residual cancer was of the mixed type. Two
cases of newly developed cancer were of the mixed type.
LN, lymph node.

JRSGS, Japanese Research Society for Gastric Cancer.

(7/23) of the newly developed cancers were differentiated
type adenocarcinoma. By Lauren's classification,” 90.0%
(9/10) of residual cancers were intestinal type, while
89.5% (17/19) of the recurrent cancers and 66.7% (14/21)
of the newly developed cancers were diffuse type. These
findings for the residual cancers (well differentiated and
elevated type EGC) are very similar to the characteristics
of synchronous multiple gastric cancers.'

The prevalence of multiple gastric cancers is between
3.7-6.7%."""* A study reported that multiple carcinomas
were associated significantly more often with adenomas,
atrophic gastritis or intestinal metaplasia than that of the
solitary carcinomas.'® They suggested that multiple and
solitary carcinomas represent different developmental
stages of a fundamentally identical process, with the can-
cer phenotype being dependent on the speed of
progression. In other words, slow progression results in
multiple tumors and rapid progression results in solitary
tumors. Therefore, the residual cancers might have origi-
nated from those multiple gastric cancers that were not
detected during the initial workup, whereas almost all the
EGCs of the recurrent cancers were depressed type.
Advanced RGCs were more easily detected in recurrent
cancers than in residual cancers. These lesions might
have resulted from the downward growing nature and un-

differentiated pathology of the recurrent cancer.

Remnant stomach after benign gastric surgery is con-
sidered as a risk factor for the development of gastric
cancer.””" Although exact mechanism is unclear, achlo-
rhydria, atrophic gastritis, previous gastric surgery, an
N-nitroso compound, persistent bile reflux, denervation of
the gastric mucosa and bacterial invasion of the gastric
stump have been regarded as possible etiologies.'*"®
Among them, the combination of persistent bile reflux
and denervation are assumed to enhance tumorigenesis at
the anastomosis site.'® Therefore, those patients who had
undergone Billroth II reconstruction at the initial surgery
for benign lesions tended to have the development of can-
cer at stump site, whereas those patients who undergone
Billroth I tended to have cancer at the non-stump site."
Also in our study, almost all the RGC patients (13/14)
with initially benign disease developed gastric cancer on
the anastomosis site, except in one case. In contrast, only
65% (5/9) of newly developed cancer patients with ini-
tially malignant diseases developed cancer at the stump
site. This result shows that the gastric mucosa of the pa-
tients who underwent malignant gastric surgery tends to
develop cancer more easily than those patients with ini-
tially benign disease.

According to Kaminishi et al,* a cut-off point of 10 year
was proposed as a time limit that differentiates recurrent
cancer from primary cancers. However, a 10 year time
limit for primary gastric cancer is controversial. RGC was
initially defined as that gastric cancer detected more than
five years after benign surgery,” and many investigators
agree on this definition.'"'® In a recent study, most pa-
tients (29/32, 91%) with residual or recurrent cancer de-
veloped their tumors within five years after their surgery.
However, even if the definition of the time interval was
changed to five years, the results of our study would not
been changed.

The time interval between the first operation and the
development of a newly developed cancer was signifi-
cantly different according to the nature of the initial dis-
ease (benign disease: 25.9+10.4 years, malignant disease:
17.0+6.1 years; mean=SD). This finding is consistent
with previous report."” A possible explanation for this re-
sult may derive from the differences in the patients' ages
at the peak of incidence. In this study, the mean age of
the patients when they underwent subtotal gastrectomy
for benign disease was 32.3+10.9 years, whereas that for
malignant disease was 44.7x10.2 years. These findings
are consistent with previous studies that the patient age
at the peak incidence of peptic ulcer disease is lower than
that for gastric cancer.””*' In contrast to that, the age of
tumor recurrence in two groups did not differ. Therefore,
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the differences in the patients' ages at the peak incidence
may account for the difference in the time interval be-
tween the first operation and the development of a newly
developed cancer. A second possibility is that those pa-
tients who had undergone surgery for gastric malignancy
exhibited precancerous lesions such as atrophic gastritis
and intestinal metaplasia, and the possibility of develop-
ing cancer might be higher for them than for the patients
who had undergone benign gastric surgery. Another pos-
sibility may include a higher probability of finding lesions
in patients who have undergone malignant surgery com-
pared to those patients who have undergone benign gas-
tric surgery because the first group underwent aggressive
and frequent follow-up endoscopies.

It has been reported that periodic surveillance endos-
copy procedures are recommended at intervals of 2-3
years to detect early-stage RGC.”> However, in our pa-
tients with recurrent cancer, even annual endoscopic sur-
veillance could not detect early gastric cancer because of
the difficulty in finding depressed lesions on the de-
formed anastomosis site. Therefore, a more frequent sur-
veillance program (at intervals of six months to one year)
with aggressive biopsy of suspicious lesions should be
instituted. Furthermore, an important reason for a few
newly developed EGCs is the failure to continue regular
surveillance endoscopies 10 years after the patients' sub-
total gastrectomy. These results emphasize the im-
portance of surveillance endoscopies even at 10 years af-
ter subtotal gastrectomy.

In conclusion, frequent endoscopic screening with ac-
tive biopsy of the suspicious lesions should be done dur-
ing the first 5 years after subtotal gastrectomy. Endoscop-
ists should mainly try to find the depressed lesions on
the anastomosis site and also the elevated lesions on the
non-anastomosis site. In addition, patients should under-
go periodic screening endoscopy 10 years after their sub-
total gastrectomy in order to find EGC earlier which
should especially be done for discovering any initial ma-
lignant disease.
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